It has become well-known now that stock markets play a key role in stimulating economic growth process. As economists and politicians alike, battle in finding ways of growing economies, it becomes imperative to establish the drivers of stock market development as they have an ultimate bearing on the stimulants of economic growth. In recent years, studies on the stock market determinants have sprung up, however, with results far from being conclusive. What turned out to be determinants in one study may not be in another study. Therefore, in this paper, we examine the key determinants of stock market development in Brazil using annual time-series data spanning from 1980 to 2016. The study was motivated by the growing important role of stock market development in economic development, on the one hand, and the conflicting findings on the determinants of stock market development, on the other hand; coupled with little to no study coverage of the topic on Brazil. Unlike some previous studies that used cross-sectional data, the current study has used time-series techniques that take into consideration the Brazilian country-specific issues. Furthermore, the current study has also employed the ARDL bounds testing procedure to determine the determinants of stock market development in Brazil. This procedure is well known for its superior small sample properties; hence it is considered more suitable for this study. The results of the study reveal that the stock market development in Brazil is positively determined by trade openness, banking sector development and exchange rate, irrespective of whether the analysis is done in the long run or in the short run. Contrary to the results of some previous studies, investment and stock market liquidity are found to have a negative influence on the development of stock market in Brazil -both in the long run and in the short run. The study, therefore, recommends that policies that favour international trade, bank-based financial sector development and exchange rate stability should be pursued in Brazil, as this would translate into further stock market development.
INTRODUCTION
It is now known that stock markets play a vital role in the economic growth process of an economy -through their role in liquidity provision, a reduction in transaction costs, price discovery and risk transfer (Garcia & Liu 1999; Yartey & Adjasi 2007; Levine & Zervos 1996; Akinlo & Akinlo 2009; Bernard & Austin 2011) . As economists battle in finding ways of stimulating economic growth, it becomes imperative to establish the drivers of stock market development as they have an ultimate bearing on the stimulants of economic growth. In recent years, studies on the stock market determinants have sprung up (Garcia & Liu 1999; Kurach 2010; Şükrüoğlu & Nalin 2014; Bayar 2016) . However, their results are far from being conclusive. What turned out to be determinants in one study may not be in another study. Furthermore, most of these studies are based on various groups of countries, making the results general and deficient of country-specific effects consideration (Garcia & Liu 1999; Kurach 2010; Şükrüoğlu & Nalin 2014) . Only a handful of studies used time-series techniques, focusing on establishing determinants of stock market development in individual study country (El-Nader & Alraimony 2013; Bayar 2016) . To the best of our knowledge, Brazil has not yet received coverage in this respect. It is against this background that this study seeks to examine the determinants of stock market development in Brazil, during the period from 1980 to 2016, using the autoregressive distributed lag (ARDL) bounds testing approach. The results of the study are expected to take the Brazilian economy's specific effects into account, and will be useful in guiding relevant authorities in Brazil in coming up with policies and strategies that will lead to the growth of the country's stock market. Brazil makes an interesting case study because it has not received much coverage on determinants of its stock market development despite being known as a lubricant of the Brazilian economy in more ways than one. These include the mobilisation of domestic savings to bring about the reallocation of financial resources from dormant to active agents, as well as the enhancement of the inflow of international capital (Nyasha & Odhiambo 2013) .
Brazil is one of the countries whose stock market has enjoyed years of growth and development, particularly during the 1990s and late 2000s. The history of the Brazilian stock market dates as far back as the early 1800s when the first Brazilian stock exchange was inaugurated in 1817. To date, Brazil has numerous stock exchanges that formed slowly over the years, and also gradually absorbed one another by merging over the years, giving rise to one big stock exchange, today known as the Brazil Bolsa Balcão "B3" (BM&FBovespa, 2018) . According to the BM&FBovespa (2012; 2018) , these stock exchanges, presented in the order of their existence in the Brazilian market-based financial space, were: The Rio de Janeiro Stock Exchange/Bolsa de Valores do Rio de Janeiro "BVRJ" ; the São Paulo Stock Exchange/Bolsa de Valores de São Paulo "Bovespa" ; the São Paulo Commodities Exchange "BMSP" ; the Mercantile and Futures Exchange "BM&F" (1985) (1986) (1987) (1988) (1989) (1990) (1991) ; the Brazilian Mercantile and Futures Exchange "BM&F" (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) ; the BM&FBOVESPA (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) ; and the Brazil Bolsa Balcão "B3" (2017 to date). The B3 was created in March 2017 by the merger of BM&FBOVESPA and Central of Custody and Financial Settlement of Securities (CETIP), which gave rise to a world-class financial market infrastructure company. It consolidated BM&FBOVESPA's activities in listed products trading and post-trading, and CETIP's activities in registration and depository services for over-the-counter (OTC) securities and financing. In 2018, B3 had over 400 listed companies and a market capitalization of US$1.04 trillion -an increase from US$0.95 trillion recorded in 2017 (BM&FBovespa, 2018; World Bank, 2018) . The stock market in Brazil is monitored and regulated by the Securities and Exchange Commission (CVM), which is a Federal agency forming part of the Ministry of Finance (CVM 2018).
On the economic growth front, Brazil was one of the fastest-growing major economies in the world, between 2000 and 2012, with an average annual gross domestic product (GDP) growth rate of over 5%. Its economy ranks higher than most other South American countries (World Bank 2018). However, since 2010, Brazil registered a negative growth rate of -3.8% for the first time in 2015. In 2016, the Brazilian economy contracted again by 3.6%. Historically, from 1980 until 2016, Brazil's GDP growth rate averaged 2.5%, reaching an all-time high of 9.1% in 1980 and a record low of -4.4% in 1981 (World Bank 2018 . The International Monetary Fund growth forecast for Brazil for 2017 was 1%, with growth expected to accelerate in 2018 (IMF 2017) .
The rest of the paper is organised as follows: Section 2 reviews literature and section 3 discusses the methodology employed to examine the determinants of stock market development in Brazil. Section 4 presents and analyses the results of the study while section 5 presents the conclusions of the study. Garcia and Liu (1999) examined the determinants of stock market development in 15 industrial and developing countries using the panel data analysis methods. They found real income level, the saving rate, financial intermediary development and stock market liquidity to be positive determinants of stock market development. In the same vein, ElWassal (2005) assessed the determinants of emerging stock market development in 40 emerging economies. Based on the fixed effects of panel data analysis technique, the results revealed that economic growth, financial liberalisation policies and foreign portfolio investment are positive drivers of stock market development in emerging market economies. Ben Naceur, Ghazouani & Omran (2007) also studied the drivers of stock market development in 12 Middle Eastern and North African (MENA) countries based on panel data analysis. The saving rate, stock market liquidity, and financial intermediary development were found to be positively affecting stock market development. However, on the contrary, macroeconomic instability was found to be a negative determinant of stock market growth. Yartey (2007) carried out the same study in 13 African countries, but used fixed and random effects of panel data analysis techniques. The results revealed that income level, domestic savings, domestic investment, financial intermediary development, stock market liquidity and institutional quality are positive determinants of stock market development in these 13 African countries.
LITERATURE REVIEW
Billmeier and Massa (2009) carried out an identical study in 17 emerging market economies, with the aim of establishing what really drives stock market developmentinstitutions, remittances or natural resources. Based on a panel data approach to data analysis, they found institutions and remittances to have a positive impact on stock market capitalisation. They, therefore, concluded that it is institutions and remittances that positively drive stock market development. In the same year, Law and Habibullah (2009) examined the determinants of stock market development in 27 economies using generalised method of moments and pooled mean group estimation techniques. The results of the study revealed that the determinants of stock market development are trade openness, institutional quality and financial liberalisation. In 2010, Yartey (2010) carried out another study on the determinants of stock market development -this time in 42 emerging economies -using the generalised method of moments estimation techniques. The study found income level, gross domestic investment, banking sector development, private capital flows, and stock market liquidity to be positive determinants of stock market development. In the same year, Kurach (2010) studied what drives stock market development in 13 Central and Eastern European economies. Using panel data, the results showed that economic growth, banking sector development, market liquidity, fiscal balance and European Union (EU) membership were positive determinants of stock market development. Cherif and Gazdar (2010) also set out to investigate the drivers of stock market development in 14 MENA economies, using panel data analysis techniques, and found that the saving rate, banking sector development, stock market liquidity and income are positive determinants of stock market development in the study countries while the interest rate was a negative determinant.
El-Nader and Alraimony (2013) explored the determinants of stock market development in Jordan using multivariate cointegration and variance decomposition analysis techniques. They found the positive determinants of stock market development to be banking sector development, stock market liquidity, investment, and inflation. However, GDP and net remittances were found to be negative determinants of stock market development in Jordan. Using dynamic panel data analysis, Şükrüoğlu and Nalin (2014) examined the drivers of stock market development in 19 European countries. While the results revealed that income, stock market liquidity and the saving rate have a positive impact on stock market development, they also showed that the monetisation ratio and the inflation rate have a negative impact on stock market development. Bayar (2016) assessed the determinants of stock market development in Turkey. Based on the ARDL bounds testing approach, the study found positive determinants of stock market development to be economic growth and stock market liquidity while inflation was found to be a negative determinant. Ho and Odhiambo (2017) investigated the macroeconomic drivers of stock market development in Hong Kong during the period from 1992Q4 to 2016Q3 using the ARDL bounds testing procedure. The results revealed that, both in the long and the short run, banking sector development and economic growth are positive determinants while the inflation rate and the exchange rate are negative determinants of stock market development in Hong Kong. Further, the results indicated that while trade openness had a positive influence on stock market development in the long run, it had a negative influence in the short run. The empirical literature reviewed in this study shows that determinants of stock market development seem to vary depending on region or country of study, the possible determinants tested and the empirical examination techniques employed. Most of the studies focused on both macroeconomic and institutional determinants (Garcia & Liu 1999; El-Wassal 2005 
ESTIMATION TECHNIQUES THE ARDL BOUNDS TESTING PROCEDURE FOR COINTEGRATION
The determinants of stock market development in Brazil are explored using the recently developed ARDL bounds-testing approach, advanced by Pesaran, Shin and Smith (1996) , Pesaran and Shin (1999) , and Pesaran, Shin and Smith (2001) . The approach has gained popularity because of its numerous favourable properties over orthodox estimation techniques, such as the residual-based technique and the Full-Maximum Likelihood (FML) test (see Odhiambo 2008; Majid 2008) . First, the ARDL technique can be applied to variables that are integrated of order zero [I(0)] or order one [I(1)], or a mixture of the two, as it does not impose the restrictive assumption that all the variables need to be integrated of the same order. Second, the ARDL-based co-integration method gives unbiased longrun estimates and valid t-statistics -even when some of the regressors are endogenous (Odhiambo 2008) . Third, the ARDL, unlike other cointegration tests that are sensitive to the sample size, the ARDL bounds test is appropriate even when the sample size is small (see Pesaran, Shin & Smith 2001) . Fourth, the ARDL approach takes a sufficient number of lags to capture the data-generating process in a general-to-specific modelling framework to obtain optimal lag length per variable. The technique is becoming widely used in recent years. This technique has also been increasingly used in empirical research of late. The ARDL model utilised in this study is expressed as follows: 
where y is economic growth; TO is trade openness; BD is banking sector development; SL is stock market liquidity; IN is investment; IF is inflation rate; ER is exchange rate; α0 is a constant; α1 to α8 are short-run coefficients; ϑ1 to ϑ8 are long-run coefficients; ɛt is the error term; ∆ is the first-difference operator; t is time period; and n is the number of lags. The ARDL bounds testing approach to cointegration testing is carried out in two steps. The first step is to determine the order of lags on the first differenced variables in Equation (1), while the second step is the application of bounds F-test to Equation (1) to establish the existence of a long-run relationship between the variables under study. The null hypothesis of no cointegration, expressed as: H0: ϑ1 = ϑ2 = ϑ3 … = ϑ8 = 0 is tested against the alternative hypothesis of co-integration, expressed as H1: ϑ1 ≠ ϑ2 ≠ ϑ3 … ≠ ϑ8 ≠ 0. The calculated Fstatistic is compared with the critical values by Pesaran, Shin and Smith (2001) . If the calculated F-statistic is above the upper bound level, the null hypothesis of no cointegration is rejected, implying the presence of cointegration among the variables in question. However, if the calculated F-statistic is below the lower-bound level, the null hypothesis of no cointegration is accepted, implying the absence of cointegration among the variables in question. In the event that the calculated F-statistic has fallen within the upper and the lower bounds, the cointegration results are deemed inconclusive. Based on the ARDL model specified in equation (1), the ARDL-based errorcorrection model is specified as follows: (2) where is the error-correction term and is its coefficient.
DATA DESCRIPTION AND SOURCE
To measure stock market development (SD), this study utilises the size of the stock market as measured by the market capitalisation ratio -which is the value of listed domestic shares on the domestic exchange as a ratio of GDP. This proxy has been extensively used as a measure of stock market development in many other empirical studies (see Yartey 2010; Ho & Odhiambo 2017) . Economic growth (y) is measured by the GDP growth rate, which is the rate at which the economy grows on an annual basis. This proxy has been widely utilised in studies such as these to measure the development of the economy, and its coefficient is expected to be positive (see Carp 2012; Nyasha & Odhiambo 2015) . Trade openness (TO) in this study is proxied by the sum of exports and imports of goods and services as a ratio of GDP. The more open the economy, the more developed the stock market (see Law & Habibullah 2009; Niroomand, Hajilee & Al Nasser 2014) . The coefficient is expected to be positive. Banking sector development (BD) is proxied by domestic credit provided by the financial sector to the private sector as a ratio of GDP, and is a widely used proxy to measure the level of development of the banking system in a given economy (see Levine, Loayza & Beck 2000; Beck, Demirgüç-Kunt & Levine 2007; Bayar 2016 ). Its coefficient is expected to be positive. Stock market liquidity (SL) is measured by turnover ratio, which is a ratio that measures the liquidity of the stock market. The turnover ratio is found by dividing the value of the trades in domestic shares on the domestic exchange by the value of listed domestic shares. A number of studies also employed this proxy, and the coefficient of stock market liquidity is expected to be positive (Levine & Zervos 1996; Cherif & Gazdar 2010; ElNader & Alraimony 2013; Bayar 2016) . Investment (IN) is proxied by the ratio of gross fixed capital formation to GDP. Several other studies have also utilised this proxy in related studies, and its coefficient is expected to be positive (see Yartey 2010; El-Nader & Alraimony 2013). The inflation rate (IF) is proxied by the Consumer Price Index (CPI), where the CPI is the annual percentage change in the cost to the average consumer of acquiring a basket of goods and services. The coefficient of inflation is expected to be negative (Şükrüoğlu & Nalin 2014) . The exchange rate (ER) is measured by the real effective exchange rate index; and its coefficient is also expected to be negative (see Ho & Odhiambo 2017) .
All the data used in this study were sourced from the World Bank Databank (World Bank 2018).
EMPIRICAL RESULTS

RESULTS OF UNIT ROOT TEST
In order to check the pre-condition of the ARDL procedure -that variables should be integrated of order one and below -unit root tests were carried out using the Dickey-Fuller Generalised Least Square (DF-GLS) and the Phillips-Perron (PP) unit root tests. The results based on these two tests for stationarity are reported in Table 1 . Unit root test results reported in Table 1 reveal that some of the variables in this study are integrated of order zero while others are integrated of order one. The data, therefore, satisfies the stationarity property requirement for ARDL bounds testing procedure.
RESULTS OF COINTEGRATION TEST
After establishing that the variables used in this study are stationary in either levels or first difference, the cointegration test was conducted using the ARDL bounds testing procedure. The results of the cointegration test are reported in Table 2 . Note: *** denotes significance at 1%.
The results of the ARDL bounds test for cointegration presented in Table 2 show that the calculated F-statistic of 4.561 is higher than the critical values reported by Pesaran, Shin and Smith (2001) in Table CI (iii) Case III. The results, therefore, support the conclusion that the variables in the specified model are cointegrated; hence, the empirical model can be estimated.
RESULTS OF LONG-RUN AND SHORT-RUN COEFFICIENTS
The optimal lag was selected based on the Akaike information criterion (AIC) as it is this criterion that produced a parsimonious model. The optimal lag-length selected based on AIC is ARDL(1,0,0,0,2,1,0,2). The long-run and short-run coefficients of the model in this study are reported in Table 3 Panel A and Panel B, respectively. The regression results reported in Table 3 , Panels A and B, reveal that in Brazil, trade openness (TO and ΔTO), banking sector development (BD and ∆BD) and exchange rate (ER and ∆ER) are positive determinants of stock market development (SD and ∆SD) both in the long run and in the short run. The long-run results are confirmed by the coefficients of TO, BD and ER in Panel A that are positive and statistically significant, while the shortrun results are validated by the coefficients of ∆TO, ∆BD and ∆ER in Panel B, that are also positive and statistically significant. These results are consistent with expectation and other previous results on the stock market determinants (see Law & Habibullah 2009; Yartey 2010; El-Nader & Alraimony 2013; Ho & Odhiambo 2017) . With high exchange rate, stock market activities are expected to boom as participation of foreign companies is heightened. The regression results further show that while investment (IN and ∆IN) has been found to be a negative determinant in the long run and to be neutral in the short run; stock market liquidity (SL and ∆SL) was found to be a negative determinant of stock market development in Brazil only in the short run, and was found to be neutral in the long run. Although the negative influence of investment and stock market liquidity on stock market development was not expected, it is not unusual. These results find support in the work of Thanh, Hoai and Van Bon (2017).
Although it was not expected, the negative impact of investment on stock market development may be stemming from the nature of investment predominant in Brazil. Public investment in non-productive areas (such as social infrastructure) could be crowding-out private investment in economically productive areas, thereby negatively affecting the stock market. Further, the negative impact of domestic investment on stock market development could be indirectly affecting stock market though stock market liquidity, where bottlenecks and competition from public entities affect the degree to which an asset or security can be quickly bought or sold in the market without affecting the asset's price. Economic growth (y) and inflation (IF) were, however, found to be statistically insignificant. The coefficient of the error-correction term [ECM(-1)] was also found to be negative and statistically significant, as expected, confirming the existence of a long-run cointegration relationship among the variables in the specified model. The regression for the underlying ARDL model fits well, as indicated by an R-squared of 74%. The results of the diagnostic tests carried out for serial correlation, functional form, normality and heteroscedasticity, presented in Table 4 , show that the model passed all tests. Figure 1 reveal that there is stability and that there is no systematic change identified in the coefficients at 5% significance level over the study period. Therefore, the CUSUM and CUSUMSQ graphs confirm the stability of the parameters in the model over the sample period.
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CONCLUSIONS
This paper has examined the determinants of stock market development in Brazil during the period from 1980 to 2016. The study was motivated by the increasingly important role of stock market development in economic development, on the one hand, and the conflicting findings on the determinants of stock market development, on the other hand. Unlike some of the previous studies that relied mainly on cross-sectional data, the current study has used time-series techniques that take into consideration the Brazilian countryspecific issues. Furthermore, the current study has also employed the ARDL bounds testing procedure to determine the determinants of stock market development in Brazil. This procedure is well known for its superior small sample properties; hence it is considered more suitable for this study. The results of the study revealed that in Brazil, stock market development is positively determined by trade openness, banking sector development and exchange rate, irrespective of whether the analysis is done for the long run or in the short run. Contrary to the expectation of this study, investment and stock market liquidity were found to have a negative influence on stock market development in Brazil -both in the long run and in the short run. The study results further show that economic growth and inflation have no significant short-run and long-run influence on stock market development in Brazil. Based on these results, it would be prudent for Brazil to pursue policies that favour international trade, bank-based financial sector development and exchange rate stability, as this would translate into further development of the Brazilian stock market.
